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Ref: 94-131901-11058

January 13, 2006

Mr. Mark Verhey

Humboldt County Division of Environmental Health
100 II Street, Suite 100

Eureka, California 95501

Re: Quarterly Monitoring Data for the Third Quarter 2005
Mission Lath Facility, 2935 St. Louis Road, Arcata, CA, LOP #12387

Dear Mr. Verhey:

On behalf of Mr. Bob Britt and Mad River Lumber, Winzler & Kelly Consulting Engineers
{(Winzler & Kelly) 1s submitting the following quarterly monitoring data collected in September
2005 for the above-referenced site.

The purpose of this letter report is to document the activities, results, and findings of the
quarterly monitoring program and summarize the data trend. All figures referred to herein are
included in Appendix A. All tables are included in Appendix B, laboratory analytical reports are
contained 1in Appendix C, Winzler & Kelly's Standard Operating Procedures (SOP) are
contained in Appendix D, and Field Notes are contained in Appendix E.

SITE CONCEPTUAL MODEL
Site Focation

The subject site is located at 2935 St. Louis Road in Arcata, California. The Region, Vicinity,
and Site maps are included as Figures 1-3 (Appendix A). The site is currently the Mad River
Lumber Mill. The site is located adjacent to the Eureka Southern Railroad tracks and
approximately 150 feet from the southbound lanes of Highway 101. The site is located
approximately 540 feet east of a Janes Creek tributary.

Geologic Setting

The site is located near the northeastern margin of the Arcata Bottoms, between the Mad River,
roughly two miles north; and Humboldt Bay, roughly two miles south; and bedrock hills, a few
hundred feet east. The hills are composed primarily of sedimentary and metamorphic rocks of
the Cretaceous to Jurassic Franciscan Complex and over-lying sedimentary rocks of the
Quaternary to Tertiary Wildcat Group. The location of the site on a gently sloping pediment
between the nearly flat Arcata Bottoms and moderately sloping bedrock hills suggests that
shallow soil stratigraphy below the site is a mixture of Mad River flood plain sediments and
outwash deposits from small watercourses, draining the hills. Soil stratigraphy consists of silt
from the ground surface to approximately 10 feet below ground surface (bgs) and clay from the
base of the silt to the maximum explored depth of approximately 34 feet bgs. Within the silt and
clay are generally thin lenses of sandy clay, sand, and gravel, which are likely to control the
migration of impacted groundwater at the site.
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Groundwater gradient was calculated based on water level measurements recorded on 2 monthly
basis between January 1997 and March 2000, and on a quarterly basis since then. Groundwater
gradient within the shallow aquifer was based on depth to water measurements collected at seven
of the shallow aquifer monitoring wells at the site (MW-1, MW-7, MW-9, MW-10, MW-11,
MW-12, and MW-19). The average groundwater gradient within the shallow aquifer was
calculated to flow in an east southeasterly direction of 102.14° Azimuth at 3.60 feet per 100 feet
(Table 2, Appendix B). The calculations of average and standard deviation for groundwater
gradient direction and magnitude include all data collected to date. Groundwater in the shallow

aquifer at the site flows generally in an easterly direction, but fluctuates with no apparent
seasonality.

Envirenmental Site History

Three 1,000 gallon and one 8,000 gallon petroleum USTs were formerly operated at the site to
supply fuel for the operation of the lumber mill. The USTs and the piping were removed from
the ground in 1991. The UST investigation has been divided into two separate areas, the North
Tank Site and the South Tank Site. The North Tank Site (two 1,000-gal. tanks, one 8,000-gal.
tank) has been adequately characterized and a “No Further Action™ certificate was issued by the
HCDEH. However, subsurface investigations have indicated that shallow perched groundwater
in the vicinity of the South Tank Site (the location of one 1,000 gallon gasoline UST) has been
impacted by petroleum hydrocarbons.

The Mission Lath Facility has been the subject of ongoing subsurface investigation and
monitoring activities since the removal of the underground storage tanks (USTs) from the site in
1991. Previous activities include:

Removal of USTs (SHN) November/December 1991
Over-Excavation of UST pits (SHN) December 1991
Initial Subsurface Investigation {SHN) February 1993
Quarterly Groundwater Monitoring (SHN) February - December 1993
Quarterly Groundwater Monitoring (W&K) December 1993- present
Additional Subsurface Investigation (W&K) June 1995
Water Level Study (W&K) February 1996
Continued Additional Subsurface Investigation (W&K) February 1997
Stockpile Assess., Purge Water Disposal and Well Repair (W&K) June 1997
Remedial Action Plan (W&K) October 1997
Intrinsic Remediation Feasibility Study September 1998
Initiation of Groundwater Pump and Treat System September 1999
Termination of Pump and Treat System July 2000
2002 Quarterly Monitoring Summary and Natural
Attenuation Model May 2003
Workplan for Continued Investigation and Site
Conceptual Model December 2003

Instaliation of MW-19 and abandonment of
MW-13, -14,-16B, -17B, -18B, and RW-1 February 2004
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The delineation of the extent of soil and groundwater impacts was completed and presented in
the Report of Continued Subsurface Investigation at Former Site of Underground Storage Tanks
prepared by Winzler & Kelly, and dated F ebruary 1997. HCDEH agreed with this assessment in
a letter dated April 10, 1997. The extent of impacted soil has been defined and is limited o
within approximately 30 feet of the former UST. The ghest recorded concentration of TPH-G
in site soil is 170 parts per million (ppm) and was measured within the former UST excavation
after UST removal activities. The hi ghest recorded concentrations of the BTEX constituents in
site soil are 2.9 ppm, 11 ppm, 2.9 ppm, and 10 ppm, respectively, and were recorded within, or
adjacent to the former UST excavation. Soil samples collected from distances of 20 to 30 feet
from the former UST have contained very low concentrations of TPH-G up to 29 ppm with
BTEX concentrations mostly below laboratory detection limits, but ranging up to 3.19 ppm.

»

During the course of the final delineation of the hydrocarbon impacts to soil and groundwater,
temporary well TW-15 was installed and sampled on November 1 1, 1996. Laboratory analytical
results for soil and groundwater samples collected at TW-15 indicated no detectable impacts.
Temporary well TW-15 was located approximately 80 feet down gradient from the former UST,
in Cal Trans Highway 101 right-of-way. Currently, impacted groundwater is present only at
momnitoring wells MW-1, MW-9, MW-10, and MW-19. The extent of impacted groundwater is
defined and is limited to less than 90 feet from the former UST in any direction. The maximum
recorded concentration of TPH-G in groundwater samples collected from monitoring wells is
46,000 parts per billion (ppb) at monitoring well MW-19 during the October 2004 monitoring
event (Table 4, Appendix B). The maxinmum recorded concentration of benzene in groundwater
samples collected from monitoring wells is 12,000 ppb at monitoring well MW-19 in February
2004 (Table 4, Appendix B). MW-19 was installed in February of 2004. Prior to this installation
the highest readings for both mentioned contaminants were from MW-10 during the June 1998
event. Concentrations for MW-10 have since dropped to a fraction of their Tune 1998 readings.

The February 1997 report concluded that the groundwater plume had been delineated, and
extended to a point somewhere between MW-9 and TW-15. The HCDEH agreed with this
assessment in a letter dated April 10, 1997. Given the natural attenuation of the plume that has
been documented since 1997, it is reasonable to assume that the down-gradient extent of the
groundwater plume is still located at a point between MW-9 and TW-15. The HCDEH agreed
with this assessment in a letter dated February 1, 2005.

Changes in Distribution of Chemicals

The plume of impacted groundwater originating at the subject site appears to be fluctuating in
concentration and extent over time. The presence of impacted groundwater with decreasing
concentrations at the down-gradient monitoring well MW-9 suggested that the plume was
naturally attenuating. However, sampling data from the May 2004 monitoring event showed an
unexpected spike of TPH-G in monitoring welis MW-1, MW-9 and MW-10, The absence of
contaminants in monitoring well MW-11 (approximately 60 feet down-gradient from the former
UST) suggests that the rate of natural attenuation is sufficient to prevent the migration of the
plume offsite to any great extent. The presence of relatively high concentrations of
contamination at monitoring well MW-10 since the February 2003 monitoring event was
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unexpected since this well is located upgradient of the suspected source area, although the
location of the former UST is not precisely known. The trend in MW-10 had been generally
decreasing through December 2002, then there was 4 peak in the concentration of contaminants
during the February 2003 monitoring event (Figure 6, Appendix B).

Consistent non-detect petroleum hydrocarbons results at monitoring wells MW -7, MW-11, and
MW-12 supports the restricted movement of the contamination plume and defines the extent of
contaminants. Low levels of xylene (1.94 ppb) have been reported in MW-11 and low levels of
benzene (1.1 ppb) have been reported in MW-7.

Potential Sensitive Receptors

A Sensitive Receptor Survey was completed for this site in 1998. The results of the SUrvey were
presented in the “Intrinsic Remediation Feasibility Study”, Winzler & Kelly, September 1998,
and are summarized here. No drinking water welis are known to be located within a 1,000-foot
radius of the Mission Lath plume. The only potential sensitive receptor present near the site is a
tributary to Janes Creek, located approximately 540 fect northwest of the site. Janes Creek 1S
unlikely to have been, or to become, impacted by a migrating hydrocarbon plume originating at
the site due to the slow migration rate and apparent natural attenuation of the plume. Janes Creek
and 1its tributary are also located up gradient from the plume. The up-gradient location of the only
sensitive receptor identified and the consistenily limited extent of the plume strongly suggest that
the plume should not impact potential sensitive receptors. No potential sensitive receptors have
been identified down gradient from the subject site within the Himits of the survey.

Issues Remaining to be Addressed

Issues, which remain to be addressed, include:

® Determine if recent spike in hydrocarbon levels represent a long or short-term
trend. If' long term, consider other remedial options.
e Locate potential soil source that is feeding groundwater plume.

CUARTERLY MONITORING ACTIVITIES

A Winzler & Kelly technician obtained water levels from monitoring wells MW-1, MW-7,
MW-9, MW-10, MW-11, MW-12 and MW-19 on September 20, 2005, then purged and obtained
groundwater samples from the shallow aquifer monitoring wells, MW-1, MW-9, MW-10 and
MW-19. For site maps and well locations, see Figures 1, 2, and 3, Appendix A.

Groundwater Gradient

Water levels were measured during the Septernber 2005 sampling event. Prior to water leve]
measurenients, each well was opened for at least 15 minutes to allow equalization. Water levels
were then collected per Winzler & Kelly’s SOP for Groundwater Level Measurements and F. ree
Phase Hydrocarbon Measurements (Appendix D). The shallow groundwater elevations for all
previous Winzler & Kelly sampling events are summarized in Table 1, Appendix B, and
groundwater elevations for monitoring wells MW-1, MW-9, MW-10 and MW-19 are depicted in
hydrographs in Figures 4-7, Appendix A.
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The shallow groundwater gradient direction for September 20, 2005 was calculated using
monitoring wells MW-1, MW-7, MW-9, MW-10, MW-11, MW-12, and MW-19 at 79.19°
Azimuth at a slope of 3.15 feet/100 feet. These calculations are consistent with the historic
shallow aquifer gradient, which indicates groundwater generally flows towards the east at a
moderate rate. The shallow-well groundwater gradients for this and all previous Winzler & Kelly
sampling events are summarized in Table 2, Appendix B. A groundwater gradient map for the
shallow aquifer wells during September 2005 is shown on Figure 3, Appendix A.

Depth to water measurements for the September 2005 sampling event were submitted
electronically to the State Water Resources Control Board Geotracker system on QOctober 10,
2005.

Dissolved Oxygen Measurements

Dissolved oxygen (DO) measurements were not obtamed during this monitoring event. Historic
DO measurements for each well are summarized on Table 3, Appendix B.

Well Purging

Wells MW-1, MW-9, MW-10 and MW-19 were purged on September 21, 2003, prior to
sampling using a disposable bailer and according to Winzler & Kelly's Monitoring Well Purging
and Sampling Activities SOP (Appendix D). To ensure the collection of representative water
samples from each well, a minimum of three well volumes were removed from each well prior to
sampling, Temperature, pH, and conductivity parameters were monitored during purging to help
determine when the well water reached equilibrium with the surrounding aquifer, During purging
and sampling, petroleum odor was noted at monitoring wells MW-1, MW-9, and MW.-1 0, and
petroleum odor and sheen in MW-19.

Water Sampling

Winzler & Kelly obtained water samples for laboratory analysis from the shallow aquifer
monitoring wells MW-1, MW-9, MW-10, and MW-19 during the September 2005 sampling
event. The samples were collected using disposable bailers per Winzler and Kelly's Monitoring
Well Purging and Sampling Activities SOP (Appendix D). The samples were immediate]y
capped, labeled, stored in an iced cooler, and delivered to g State-certified analytical laboratory
under proper Chain-of-Custody documentation.

The samples from the wells MW-1, MW-9, MW-10, and MW-19 were submitted for the
following analysis:

® TPH-G, BTEX, and five fuel oxygenates: methyl tert-butyl ether (MTBE), Di-
1sopropyl Ether (DIPE), Ethyl Tertiary Butyl Ether (ETBE), Tertiary Amyl
Methyl Ether {TAME) and tert-butanol (TBA) by EPA Method 82608,

Groundwater Analvtical Results

The results from the laboratory analysis for each shallow aquifer monitorin gwell are
summarized along with previous quarterly monitoring results on Table 4, Appendix B. Copies of
the laboratory reports are included in Appendix C.
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Of the seven wells sampled since February 1993, four of the upper aquifer wells (MW-1, MW-9,
MW-10 and MW-19) have indicated the presence of gasoline (TPH-G) or BTEX components. In
a June 29, 2004 letter, Humboldt County Department of Environmental Health (HCDEH) stated

that wells MW-7, MW-1 I, and MW-12 be monitored biannually; therefore, these wells were not
sampled during this monitoring event.

For the September 2005 sampling event, MW-1 had concentrations of TPH-G at 1,300 pph,
benzene at 140 ppb, toluene at 23 ppb, ethylbenzene at 71 ppb and xylene at 141 ppb All other
constituents were below laboratory detection limits (Table 4, Appendix B). The four fuel
oxygenates MIBE, DIPE, ETBE, and TAME have been below laboratory detection limits since
testing began in 1998. This well had shown a decreasing trend since a peak in March 1998;
however it has shown an increasing trend since December 2000, Figure 4, Appendix A shows
the overall trend for TPH-G in this well.

For MW-9, the September 2005 concentrations were TPH-G at 270 ppb, benzene at 12 ppb,
toluene at 4.5 ppb, ethylbenzene at 9.7 ppb, and xylene at 18.2 ppb. All other constituents were
below laboratory detection limits. The four fuel oxygenates MTBE, DIPE, ETBE, and TAME
have been below laboratory detection Hmits since testing began in 1998. Occasional low levels
of TBA have been reported in past monitoring events. This well had been displaying a
decreasing TPH-G trend since a recent peak i June 2004. The overall trend in this well is
shown in Figure 5, Appendix A.

The concentrations of contaminates in MW-10 were TPH-G at 4,400 ppb, which is an increase
from the June 2003 concentration of 1,800 ppb, Benzene at 280 ppb, toluene at 160 ppb,
ethylbenzene at 170 ppb, and total xylene at 370 ppb. Concentrations of the remaining tested fuel
oxygenates were below laboratory detection limits. This well had been showing a decreasing
trend since a peak in June 1998; however it has displayed an increasing trend since December
2002. The overall trend for this well is shown in Fi gure 6, Appendix A.

The concentration of TPH-G in MW-19 was 35,000 ppb, which is an increase from the June
2005 monitoring event and the highest value reported since the monitoring event of October
2004. The concenirations of the other constituents were benzene at 10,000 ppb, toluene at 880
ppb, cthylbenzene at 900 ppb, and total xylene at 1,240 ppb (Table 4, Appendix B). This well has
displayed fluctuating TPH-G results since installed in February 2004. The overall trend for this
well 1s shown in Figure 7, Appendix A.

Analytical results for the September 2005 sampling event were submitted electronically to the
State Water Resources Control Board Geotracker system on October 10, 2005.

Disposition of Wastewater

Purge water for monitor wells MW-1, MW-9, MW-10 and MW-19 are contained in labeled 55-
gallon drums secured on-site. Drums, which contain water from wells that have never tested
positive for hydrocarbon constituents at or above the detection limits, will be discharged to the
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ground surface in a manner designed to avoid ponding or runoff to surface waters. The drums for
the other wells will be disposed of properly.

Quality Assurance/Quality Control {(QA/QC)

Laboratory QA/QC was provided by lab analysis of a Method Blank, which is used to exclude
false-positive analysis. The Method Blank for this analytical run did not report any analytes
above the method detection limit. However, TPH-G, ethylbenzene, and o-Xylene were detected
in the method blank below the laboratory quantitation limits. The lab also used Laboratory
Control Spike samples and Duplicates (LCS and LCSD) to evaluate the percentage recovery of

known analyte spikes. The L.CS and LCSD recovery were within acceptance recovery limits for
all analytes.

The laboratory also stated:
Gasoline Components/Additives:

e The gasoline values for samples MW-1, MW-9, MW-10 and MW-19 include the
reported gasoline components in addition to other peaks in the gasoline range.

e Some reporting limits were raised for samples MW-1 and MW-10 due to matrix
interference.
® Sample MW-19 was reporied as ND with a dilution due to matrix interference.

Conclusions of Quarterly Monitoring

® The shallow groundwater gradient was calculated to flow to the east-northeast,
which is consistent with previous measurements at the site,

® The shallow groundwater continues to be impacted by petroleum hydrocarbons at
monitoring wells MW-1, MW-9, MW-1 G, and MW-16.

® MW-1 had been showing a general decreasing trend until December 2000. Since

that time it has shown a fluctuating trend where TPH-G and the BTEX
constituents decrease in the winter months and increase in the summer months.

® MW-9 had been showing a decreasing trend until December 2002, Afier
recording a TPH-G concentration of 3,500 ppb in May 2004, levels then
decreasing to 150 ppb in December 2004, increasing to 1,500 ppb in April 2005, »
and decreasing to 270 ppb during this monitoring event. The fluctuating pattern
has not become clear, but appears to be fluctuating by season.

® MW-10 showed a decreasing trend until December 2002, and has been fluctuating
widely with no apparent overall trend since that time. The fluctuations, like the
other wells, maybe be related to the hydrologic cycle changes by season.

® MW-19 was installed in February 2004 and has had very high TPH-G levels with
a peak of 46,000 ppb in October 2004, and a with overall fluctuating trend.

® MTBE and the other fuel oxygenates have only been detected sporadically at low
levels at this site and do not seem to be constituents of concern.
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Quarterly Monitoring Recommendations
e The next quarterly monitoring event should be conducted in December 2005.

® The December 2005 sampling will inclade wells MW -1, MW-7, MW-9, MW-10,
MW-11, MW-12, and MW-19.

e In a letter dated February 1, 2005, HCDEH requested a work plan to conduct
additional borings to determine the source area for the groundwater impacts
observed at MW-19. This work plan was approved in a letter from HCDEH dated
September 22, 2005. A cost estimate has been completed for the implementation
of this workplan, and upon approval from the site owner, the workplan will be
mplemented.

Should you have any questions, please call Patrick Kaspari at (707) 443-8326, v

Sincerely,
WINZLER & KELLY
Prepared by: Reviewed by:

(oA 7 f -

(rary S. Lester Patrick Kasparf, PE #C 0557
Staff Scientist _ Project Engineer
gsl

Enciosures:  Appendix A Figures
Appendix B Tables
Appendix C  Laboratory Reports and Chain-of-Custody Forms
Appendix D Winzler & Kelly Standard Operating Procedures
Appendix E  Field Notes

c: Mr. Bob Britt, Mad River Lumber, P.O. Box 1134, Arcata, CA 95518
The Estate of Mr. Abe Willis, c/o Ms. Inez Northwood, 211 S. Citrus Avenue,
Covina, CA 91723
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Mission Lath Facility

Table 2

Shatlow Groundwater Gradient Summary

(FAW.A, MW.7, MW-0, MW-10, MW-11, MYV-12, MW-19)

. Calculated Gradient

Date Direction Dir. (Azimuth) Magnitude
21-Jan-97 N 134 E 13.40 2.07 ff1oc#
14-Apr-97 N 035E 0.35 1.87 100 #
06-May-g7 S 3173 W 211.78 2.41 {11100 ft
13-Jun-97 N 5375k 53.75 2.30 #1100 f
08-Jul-g7 N 3844 F 38.44 2.37 #/100 ft
14-Aug-97 N 7448 E 74.48 337 /100 #t
1-Sep-97 N 66.86 E 56.86 3.58 /100 ft
13-Oct-97 N 5080E 50.60 3.30 #/100 ft
17-Now-97 N 8223 E 82.28 4,32 #/100 ft
12-Dec-87 N 8606 E 86.06 289 /180 ft
5-Jan-9§ N 8478 E 84.78 1.48 /100 fi
12-Feb-98 S B85B2E 54.38 3.97 o0 d
23-Mar-98 3 T575E 104.25 3.33 100 &
7-Apr-98 S 6966 E 110.34 461 /100 ft
20-May-98 S 5750E 122.50 286 /100 ft
10-Jun-88 S B027E 119.73 1.61 /100 ft
17-Jul-98 S GU32E 119.68 1.64 /100 fi
14-Aug-98 S 8527 E 94.73 1.64 /100 ft
8-Sep-98 N 80.3% E 80.39 1.66 fi/100 ft
26-Oct-88 N 8737E 87.37 2.87 /100 #
24-Nov-98 5 86.25E 93.75 2.81 /100§
7-Dec-58 N 8059 E 80.59 2.22 W00 &
3-Jan-99 S B8BABE 93.42 4.65 /100 ft
12-Feb-99 S 6640E 113.60 3.87 /100 ft
9-Mar-99 N 7273 E 7273 1.76 100 1t
4-Apr-99 S 6343 E 118.57 212 1100
21-May-68 N 8763 E 87.69 1.83 #1100 &
18-Jun-9¢ S 7487 E 106.13 2.14 fM100 #
27-Jul-98 S 8995 E 960.05 2.66 #1100 #
16-Aug-99 N 8051E 80.51 251 #/100 ft
27-Sep-99 N 7253 E 72.53 2.26 ft/100
19-Oct-99 S 7351 E 106.4% 2.84 /100§
15-Nov-99 S 8736 E 92.64 3.63 I00H
15-Dec-99 S 8373 E 96.27 2.85 #/100#t
10-Jan-00 S 7699 E 103.01 4,89 /100 ft
18-Feb-00 S T502E 104.88 3.61 #1100
28-Mar-00 S 6952 E 110.48 3.02 1100 ft
26-Jun-00 S T7718E 102.84 448 /100 f
8-Sep-00 S 6475 W 24475 272 #1100 &
8-Dec-00 S 1228W 192.29 0.98 {100 &
2{-Mar-01 5 7533 E 104.67 §.34 /1100 it
4-Jun-81 S 4044 E 139.56 5.84 f/100 ft
21-Sep-01 8 53.00E 121.00 589 f/100 fi
11-Dec01 S 3053E 149.47 1.57 100§
20-Mar-02 S 64.2 E 115.80 9.07 #1100
24-Jun-02 S 8321 E 116.79 8.84 #1100 f
24-Sep-02 S 4174 E 138.26 7.69 f/100 f
8-Dec-02 S 5318 E 126.82 504 /100 fi
26-Feb-03 S 6642E 113,58 8.08 /100 &
5-May-03 S 4100E 136.00 8.57 /100 &
16-Sep-03 S 5348 E 121.12 6.09 #1100 %
2-Dec(3 5 M70E 135.30 0.95 /100 ft
17-Feb-04 S 037E 90.37 4,51 f/100 ft
25-May-04 S 7407 E 105.93 3.38 /100 #t
5-Cct-04 S 7839 E 101.61 4.38 /100 ft
8-Dec-04 S G676E 90.76 3.37 00 #
4-5-Apr-05 N 8221 E §2.21 4.00 /100 ft
7-Jun-05 S 81A1E 98.11 5.65 fi1100 1t
20-Sep-05 N 7919 E 79.19 3.15 /100t
19-Dec-05 S 1003 E 100.03 511 fH100 f

1Average 10210 3.62 004
Std, Dev. 38.38 1.89 100 &

(See Note 1)
(See Note 1)
(See Note 2)
{See Note 1)

(See Note 3)
(See Note 3)
(See Note 3)
{See Note 3)

{See Note 3}
(See Note 3)
{See Note 3)
(See Note 4)
{See Note 4)
(See Note 4)
(See Note 4)
(See Note 4)
{See Note 4)
{See Note 4)
{See Note 4)

(Note 1: Gradient calculated using wells MW-1, 7, -9, -10, 11}

{Note 2: Gradient calcuiated using wells MW-1, .7,

{Note 3: Gradient calculated using wells MW-1, -7, -9, -10, and -4 1}

{Note 4: Gradient calcutated using weils MW-1, -7,

2935 5t Louis Read, Arcata, CA

January 2005

9,410, 11, -12, -13, -14)

9,10, -11, -12 and -19.)
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Table 3

Dissotved Qxygen Concentration

Dissolved oxygen: concentrations were tmeasured using a field test kit (MACH Dissolved Queygen Test Kit Model OX289),
Samples were collected prior to purging.
Labaratory confitmation sampies were collected after purging end are included in Winzer & Kelly's Infrinsic Remediation Feasibility Study.
NA indicates not analyzed
Well MW-19 was instaliad & wells MW-13, MW-14, MV-16E, BW.175, MW-188 & RW-1 were destroyed 2/10-11/04.

[mgit)

Date MW-1 | MW-T ] MW | MW-10 | MW | RW-STZ | WMW-3 | W14 | MW-15B] MW-17B | MW-1BB | WMvi-49 RW-1
21-Dec 94 NA NA NA NA NA NA NA NA NA NA NA NA NA
20-Jan-g5 NA NA NA NA NA NA NA NA NA NA NA NA NA
24-Mar-95 | NA NA NA NA NA NA NA, NA NA NA NA NA NA
19-Apr-85 NA NA NA NA NA NA NA NA NA NA NA NA NA
16-Jun-85 NA NA NA NA, NA NA NA NA NA NA NA NA NA
57 Bep 56 NA NA NA NA, NA NA NA RA NA NA NA NA NA
47-0ci-85 NA NA, NA HA NA NA NA NA NA NA NA NA NA
21-Dec95 NA NA NA TNA NA NA, NA NA NA NA NA NA NA
11-Mar-96 NA NA “NA NA NA, NA NA NA A NA NA NA& NA

15-Jul-86 NA NA NA NA NA, NA NA NA NA NA NA NA NA
03-0c86 NA NA NA NA NA NA NA, NA NA NA NA A NA
21-Jan-07 NA NA NA NA NA NA NA NA NA NA NA NA NA
14-Apr &7 1.0 8.0 15 2.0 8.0 7.0 50 7.0 2.2 14 2.4 NA NA
&-May-27 16 8.0 1.2 40 10.0 8.0 5.0 50 3.0 1.2 8.0 NA NA
13-Jun-87 06 8.0 1.2 [ 8.0 8.0 5.0 5.0 1.0 0.6 i3 NA NA
8-J18-97 0.8 80 1.0 10 EXi) 7.0 8.0 8.0 LK) 08 1.2 NA NA
14 Bug a7 0.5 7.0 138 1.4 10.0 80 6.0 7.0 4.8 16 28 NA NA
1-Sep-&7 G8 8.0 6.0 1.4 10.0 7.0 7.0 8.0 26 20 1.8 NA NA
13-0ch-97 1.0 7.0 0.8 ig 90 5.0 50 7.0 2.0 X 0.8 NA NA
17-Nov-97 1.4 89 1.4 24 60 5.0 8.0 B.0 4.0 4.0 40 NA NA
12-Dec 57 232 7.0 4 3.0 2.0 B0 8.0 6.0 24 4.0 22 NA NA
5-Jan-98 20 5.0 0.5 3.2 5.0 80 8.0 6.0 20 3.0 58 NA NA
23-Mar-98 CE 9.0 0.4 T4 10.0 NA 2.0 NA NA NA NA NA, WA
7-Apr-98 NA NA NA NA NA NA NA NA NA NA NA NA NA
20-May-88 NA NA A NA NA NA NA NA NA NA NA NA NA
10-Jun-98 G.8 8.0 2.4 1.0 10.0 ) 2.0 5.0 10 0.6 13 NA NA
17-Jul-88 NA NA NA NA NA, NA NA NA NA NA NA NA, NA,
14-Alg-58 NA, NA NA NA NA NA, NA NA NA A NA NA NA
B-Sep-08 NA, NA NA NA NA NA NA NE NA NA NA NA NA
25-0ct-28 MA, NA NA NA NA NA NA NA NA, NA NA NA NA
24-Nov-SB MA NA NA NA NA NA NA NA NA, NA NA NA NA
8-Dec-68 0.8 G0 0.6 1.8 80 7.0 7.0 8.0 13 05 1.4 NA NA
8-Jan-99 NA NA NA. NA NA NA NA& NA NA NA N#&, NA NA
12-Feb-99 NA NA NA NA NA NA, NA NA NA NA NA NA NA
S-Mar-99 0.8 9.0 14 0.4 o0 3.0 96 B.0 20 5.0 1.0 NA NA
4-Apr-G8 0.5 5.0 1.0 0.4 90 8.0 86 3.0 14 3.0 14 NA NA
21-May-99 0.8 10.0 1.2 0.8 11.0 10.0 160 8.0 16 0.8 25 NA NA
15-Jun-89 0.4 8.0 0.8 0.2 90 3.0 40 8.0 7 3.0 5 NA NA
19-Jul-99 0.4 8.0 1.0 0.8 9.0 8.0 70 7.0 3.0 0.4 30 NA NA
16-Aug-99 032 4.7 0.2 0.2 57 4.3 53 4.3 0.5 0.2 0E NA NA
27-5ep-99 17 5.0 0.4 1.0 50 0.5 0.4 7.0 g 0.6 30 NA [y
15-0ct 95 18 8.0 1.2 06 50 B.O (1] 7.0 50 3.0 g8 NA NA
15-Nov-9g 1.2 5.0 0.8 0.2 LX) 7.0 [2X5] 6.0 30 3.0 50 NA NA,
14-Dec-99 3.0 9.0 1.8 14 5.0 80 5.0 5.0 7.0 50 B0 NA NA
10-Jan-00 0.8 6.0 1.6 20 5.0 Y] 8.0 74 70 7.0 B.O NA NA,
18-Feb00 16 8.0 16 0.4 5.0 7.0 LX) 9.0 70 6.0 6.0 NA NA
Z8-Mar-G0 1.0 8.0 2.0 1.8 S0 7.0 80 7.0 14 1.2 0 NA NA,
26-Jun-00 0.6 0 1.0 0.4 6.0 B0 0.0 7.0 1.8 1.0 3.0 NA NA
5-8ep-00 0.06 8.55 0.04 0.03 13.96 NA NA NA NA A, NA NA 0.08
e-Dec-00 014, 4.64 0.03 0.03 AT NA NA NA, NA NA NA, NA 0,04
19-Mar-01 0.04 14.10 0.03 0.05 B.82 5.24, 531 4,18 0.28 0.04 032 NA 0.03
4-Jun-01 0.05 584 0.05 0.02 9.24 NA NA, NA NA NA NA NA [E]
21-Sep 01 6.07 5.00 013 0.08 7.71 NA NA NA NA NA NA, NA 0.05
11-Dec0t 3.00 2.44 0.18 0.17 315 NA NA NA NA NA NA NA 0.49
20-Mar02 038 827 0.20 D.70 7.80 NA NA NA NA, NA NA NA 0.40
24-Jur-02 0.24 4.99 0.32 0.45 9.93 NA NA NA NA NA NA NA, 0.37
24-Sep-02 0.18 171 0.27 039 3.52 NA NA A NA NA NA NA 071
6-Dec-02 5.03 9.33 375 303 4.64 NA NA HA NA NA NA NA 3.43
26-Feb-03 0.31 7.04 0.35 0.5 2.86 285 0.16 183 0.67 168 0.50 NA 0.60
5-May-03 0.13 6.79 143 0.14 507 NA NA NA NA NA NA NA 0.11
16-5ep-03 1.90 500 2.70 2 B0 5.20 NA NA NA A NA NA NA 716
2-Dec03 .40 2.80 140 1.90 2.80 NA NA NA NA NA NA NA 210
17-Fen04 4.9 8.1 33 1.9 59 8.8 NA NA NA NA NA 30 NA
5 May-04 11 3.6 1.4 3.9 E4 4.8 NA NA NA NA NA s} NA
5-Oct-04 1.3 5.5 18 2.4 1.9 57 NA NA NA NA NA 17 NA
5-0ci-04 * 1.7 7.0 45 1.0 7.0 6.0 NA NA NA NA NA 1.4 NA,
8-Dec-04 0.3 1.2 1.1+ 0.8 20 2.1 NA NA NA NA NA. 0.8 NA
EApr5 NA NA NA NA NA, NA NA NA NA NA NA NA NA
7-Jun-05 16 1300 1.00 1.40 550 4.80 NA NA NA NA NA 1.3 NA
20-5ep-05 Mo dissalved oxygen sampling was conducted during this samp) ing event.
Average i1 1. 688 ‘[f3 7T 4z | 81 | 87 | 78 | 68 3.5 24 | 30 | 15 1 0B
Std, Dev. 1A 1 24 1 43 746 | 23 27 |24 | 16 1.9 22 | 24 T8 1 1o
"iNoles:

- | Humboldt County requested dissolved axygen fevels be monitoret using a prebe as usual and an alternative method, Hach electronic meter and Hach chemical test kit oriar to prrging
™ Measurment was taken effer purging
* Meagirment taken 12/8/04

Mission Lath Faciily

2935 St. Louis Road, Arcata, CA

January 2005
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Appendix C
Laboratory Reports and Chain-of-Custody Forms



October 04, 2005

Winzler and Kelly
633 Third Street
Eureka, CA 95501

Attn: Pat Kaspari
RE: 94131901.058, Mission Lath

SAMPLE IDENTIFICATION |

Fraction  Client Sample Description

A MW-1
02A MW-.g
03A MW-10
04A MW-19

REPORT CERTIFIED BY

4\ T Slee—

\NORTH COAST
LABORATORIES LTD.

Qrder No.: 0509426
Invoice No.: 53294
PO No.:

ELAP No. 1247-Expires July 2006

ND = Not Detected at the Reporting Limit
Limit = Reporting Limit

All solid results are expressed on a wei-
weight basis unless otherwise noted.

Laboratory Supervisor(s)

‘5680 West End Road » Arcaia Cal iforma 95321 9702 »

; Qﬁtﬂﬁffbm L& Monage .

Jesse . Chaney, Jr.
Laboratory Director

707-822-4649 « FAX 707-822-6831



North Coast Laboratories, Ltd. Date: 04-Oct-05

CLIENT: Wingzler and Kelly
Project: 94131901.058, Mission Lath CASE NARRATIVE
Lab Order: 0509426

Gasoline Components/Additives:
The gasoline values for samples MW-1, MW-9, MW-10 and MW-19 include the reported gasoline
components in addition to other peaks in the gasoline range.

Some reporting limits were raised for samples MW-1 and MW-10 due to matrix interference.

Sample MW-19 was reported as ND with a dilution due to matrix interference.




Date: 04-0ct-05 ANALYTICAL REPORT
WarkOrder: 0509426

Client Sample ID: MW-1 Received: 9/21/05 Collected: 9/21/05 14:10
Lab ID: 0509426-01A

Test Name: Gascline Components/Additives Reference: LUFT/EPA 8260B Modified
Farameter Result Limit Units DF Extracted Anaivzed
Methyl tert-butyl ether (MTBE) ND 1.0 pg/l 1.0 10/3/05
Tert-butyl alcochol (TBA) ND ' 50 ugh. 1.0 10/3/05
Di-isopropy! ether (DIPE) ND 1.0 pg/t 1.0 10/3/05
Ethyl tert-butyl ether (ETBE) ND 1.0 ugil 1.0 1013105
Benzene 140 5.0 pg/l 10 1073105
Tert-amyl methyt ether {TAME) ND 1.6 ugilh 1.0 10/3/05
Toluene 23 0.50 pg/t 1.0 10/3/05
Ethylbenzene 71 0.50 ug/L 1.0 10/3H05
m,p-Xylene 100 0.5G ugfl. 1.0 10/3/05
o-Xylene 41 0.56 pa/l 1.0 10/3/05
Surrogate: 1.4-Dichlorobenzene-d4 105 80.8-13% % Rec 1.0 10/3/05
Test Name: TPH as Gasoline Reference: LUFT/EPA 82808 Modified
Parameter Result Limit Units DF Extracted Analyzed
TPHC Gasoline 1,300 500 ugfl 10 10/3/08
Client Sample ID: MW-9 Received: 9/21/05 Collected: 9/21/05 14:20

Lab ID: 0509426-02A

Test Name: Gasoline Components/Additives Reference: LUFT/EPA 82608 Modified
Parameter Result Limit Units DF Extracted Amnalyzed
Methy! tert-butyl ether (MTBE) ND 1.0 pa/b 1.0 9/30/05
Tert-butyl alcohol (TBA) ND 10 ug/L 1.0 9/30/05
Di-isopropy! ether (DIPE) ND 1.0 ugfil 1.0 9130105
Ethyl tert-butyl ether (ETBE) ND 1.0 g/l 1.0 9/30/05
Benzene ... .. ... o 12 0.50 Ho/L 1.0 9/30/05
Tert-amyl meﬁ-.yl ether (‘{AME) ' ' ND 1.6 pgiL 1.0 8/30/05
Toluene 4.5 0.56 pg/l 1.0 S/30/05
Ethylbenzene 9.7 0.50 ug/l 1.0 9/30/05
m,p-Xylene 13 0.50 pg/L 1.0 9/30/05
o-Xylene 52 0.50 Mg/t 1.0 9/30/05
Surrogate: 1,4-Dichlorobenzene-d4 105 80.8-139 % Rec 1.0 9/30/05
Fest Name: TPH as Gasoline Reference: LUFT/EPA B260B Modified
Parameter Result Limit Units DF Exfracted Analvzed
TPHC Gasoline 276 50 ug/L 1.0 9/30/05

Page l of 2

NORTH COAST LABORATORIES
5680 West End Road - Arcata, Cahfom;a 95521-9202 - 707-822-4649 - FAX 707-822-6831
%g Printed on Reeyoled Paper



Date: 04-Oct-05 ANALYTICAL REPORT

WorkQrder: 0509426

Client Sample ID: MW-10 Received: 9/21/05 Collected: 9/21/05 14:30
Lab ID: 0509426-03A

Test Name: Gascline Components/Additives Reference: LUFT/EPA 8260B Modified
Parameter Result Limif Units DF Extracted Analyzed
Methy! tert-buty! ether (MTBE) ND 3.0 pg/L 1.0 9/30/05
Tert-butyl alcohol {TBA) ND 160 pe/l 1. 9/30/05
Di-isopropy! ether (DIPE) ND 1.0 HoA. 1.6 9/30/05
Ethyt teri-butyl ether (ETBE}) ND 1.0 o/t 1.0 930105
Benzene 280 25 pgil 50 9/30/05
Tert-amyl methyl ether (TAME) ND 1.0 Ha/lL 1.0 9/30/05
Toluene 160 25 pa/l 50 9/30/05
Ethylbenzene ) 170 25 pg/l 50 9/30/05
m,p-Xytene 260 25 Hafl 50 9/30/05
o-Xylene _ 110 25 Hg/L 50 9/30/05
Surrogate: 1,4-Dichlorcbenzene-d4 107 80.8-130 % Rec 1.0 8/30/05
Test Name: TPHas Gasoline Reference: LUFT/EPA 8260B Modified
Parameter Result Limnit Units by Extracted Analvzed
TPHC Gasoline 4400 50 pgfl 1.0 9/30/05
Client Sample ID: MW-19 Received: 9/21/05 Collected: 9/21/05 14:40

Lab ID: 0509426-04A

Test Name: Gasoline Components/Additives Reference: LUFT/EPA 82608 Modified
Parameter Result Limit Units DF Extracted Analvred
Methy! tert-butyl ether (MTBE) ND 100 ugil 100 9/30/05
Teri-butyl alcohol (TBA} ND 1,000 ug/l 100 9/30/05
Di-isopropyl ether (DIPE) ND 100 pg/l 100 9/30/05
Ethyl teri-butyl ether (ETBE) ND 100 pg/l 100 9/30/05
Benzene ... .. oL o _ 10,000 500 pall - . 1,000 O/30/05
Tert-amyl misthyl ether (TAME) ND 100 ug/L Mo 9/30/05
Toluene 880 50 pgit 100 9/30/05
Ethyibenzene 800 50 waf/l 100 9/30/05
m,p-Xylene faiele] 50 pa/l 100 : 9/130/05
o-Xylene 350 50 ug/L 100 9/30/05
Surrogate: 1,4-Dichlorohenzene-d4 §9.0 80.8-139 % Rec 160 9/30/05
Test Name: [PH as Gasoline Reference: LUFT/EPA 8260B Modified
Paramefer = | Result Limit ¥nits DFE Extracted Analvzed
TPHC Gasocline 35,000 5,000 pa/l. 100 9/30/05

Page 2 of 2

. NORTH COAST LABORATORIES
5680 West End Road - Arcata, California 955219202 « 707-822-4649 « FAX 707-822-6831
ﬁ Printed an Recycled Paper



YUB|E POUISIAl PARIDOSSE 1) UL pejosiep MAlay - g

SpLLL A124002] DR1dad0R apISIne ([JYH - Y

spus| A19A0001 padodde apISING AlAcNy] g - §

SIRUI uonBIUED Mo[2q PRIoRIsp MAJBUY - [

iy Sunoday o1 18 po10aiad 18N - AN

ssaanyEnd)

05 - aN aujoses DHdL
Hundeay  Gddd% BA O Qdd  NWruBiH jwmoT 984 % [BAJSH MdS ONEAXGS T ynsey alh(euy
60998 :oNbeg YOE60G0 ZSWODYHO ) uny (U0
:ejeQ deid WY 00:28:C SD/0E/6 21e sIskjeuy B sun SIN-MSYD epoD Isal oLZ2ey 'al uoled SOOEE0 QN Q) sidweg
0 651 18 %6 ¥6 0 004 oLo 6¥6°0 ¥P-8USZUSQOICIYRI]-Y L
_ 050 81010 aualkx-o
060 anN ] ausjAx-d'w
050 £8280°0 suazuagiiuld
050 aN auan|o),
ol anN (AN L) eue Agew Aue-iat
050 anN auazuey
ok an {3g.L3) seu1e Aing-usy 1A
ok anN (i) 48uye (Adoxdosig
ok anN {waL) [oyooe KIng-HaL
ol aN {Ig.Ln) Jeue |AIng-Le) IKuen
wrady Odu% BAJRY AdY  MUMYBIH WMo 99y % [BA J94 MdE  enfeadds #_E_”,_u HNsay ajfjeuy
£0.486S ‘oNbag A0L60507ZSNDDHO Q) uny Ha[REl )
:91e(] daid WV 00:25:C SO/OLIE O1e( SISABUY B sun MAXO0928 paDIsaL L1ELeY i yoed S00E60 g QI e|dwes
. v TOISSIA ‘250" :130f0a
juelg porIsAL [reT wotssIA] "RC0 T061CIF6 1 L.s d
9ZP60S0  IOPIG MIOM
LHOJTI AYVININNS DO A3 pue 1A NAFDD

SO-120-10 MR

PY1 ‘seLIoIRIOqR | wmmoommmm/m



sy Alpaosad padade spisino dy -4

SIRUI] MOMEINUEND MO[3( pajoatRp SpAEUY - |

YUBIE POUISIAL PRIBIANSSE 1) Ul PA1anap AUy - S A40A0001 PpRdanae apISING AlaAcady] ol - § ] Surzoday] sy 12 payoatad 10N - AN isaauiendy
0z %BE'L oLl 6EL R+ %601 0 00’4 01D 60'L Pp-8UsZURGOICILDIC-F' |
0z %ELE 002 azl 08 %406 0 002 050 vE 6L sus|fx-0
0% %0¥Z gLy 0zl 08 %101 0 o'or 080 98 0% audAx-d'w
0z ALY 80z 0Zk 08 %666 0 002 ] 96'61 auezueqAUs
0Z %er'E 661 ozt 08 %) 06 0 00z 080 126l ausnjo ]
0¢ %1040 L2 9el 9 %5°88 0 002 0b WL AWy} seue |Auewa |Aue-pe |
0z %L1 202 i 8. %G 86 0 002 050 L6 suezusy
0z 018 £6L 0zZ1L L %186 0 002 oL 29’61 {39.L3) Jeule [fing-pe} AU
0z %ehl 8L ozl 08 %2 G 0 00z oL £L'6l (3q1q) ee |Adoidosti(
0z %GLE 05t zal Gz %l 0 00¥ 01 LTy {vgLl} pyose |Ang-a |
0z %L0'L 681 0ZL 08 % 6 0 ooz 0 898l {3810} 18uis 1Ang-us) Hule

ernp  HWddy  Ody% BAJSY Odd  HWAYBIH  rme 08" % [BAJOY YdS  eneadds i ynsey aifjeuy
LOLSES :oNbag H0E60S0 ZSWODUO  aruny s

2eq daid Nd 00:91:Z1 SO/0E/6 B1e() sisheuy B sun MAXOO09ZS 1BpoD 153 LIZIEY QI yoeq §ZYSO-GSDT Al edwes

0 681 18 %0LL 0 00's 010 oL PP-aUOZUSOIONDIC-F' L

0 0zl 08 %866 0 002 050 G661 aus|ix-o

0 0zl 08 %E01 0 00F 050 vE Lb aus|fx-d'w

0 0zl 08 %¥01 0 002 060 84702 auszuaqiAulg

0 A 08 % ¥ 65 0 00% 050 8861 susn|o,),

0 9gl $9 249°88 0 00e oL L (3w L) Jeure [Aujeul pAue-pa )t

0 Fa31 8L %0l 0 o0z 060 vL02 suazueg

o ir4} ¥ %96 4] 00z O'k: 9z'6l {39.13) Joute ang-1e 1Ay

0 024 08 %0 L6 0 ooz 0L L¥6l {3410} Jauts Adoidosl-Ig

0 29l 6z %G1 D ooy ol 886y (vaL} loyoole 1AnG-He L

v (A} 08 Yl 16 0 00T 0l 288l (3gL) reye fing-ue) Kuylely

[BND  HWadY  Odu% [BA 0 OdY  HWUBI WMo 09H % [EA J5H MdS  SNEBAMJAS WM ynsay slfjeuy
00.SES :oNbag H0£6050 ZSWOOHO  aIuny areln

a3e(t daid

WY 00151 LL S0/0E16 ‘B1EQ] SISAlEUY

LIZ4EY Al uoled

£7950-D7 (i o|dwes

61 s ARAX009Z8 “m_uo...n.v..umm.ﬂ.

ayidg jonuo)y Azoyeioqe]
LIOdTY AAVININAS DO

e UoISSTIN ‘850" [061ETY6 spaloag

9TYe0c0 PO HH0M

Ay193] pue 1oZuIm INATTD

S0-1R0-10 9ed

P ‘seLrojeIoqe] 1880)) YHON



Suejg] POUIDIAL PAJEIDOSSE 2L U} PRSP MARLY - §

sP] A19A0084 peydaoor apisino ([ -

SHLU A19a00a1 pajdacor apisine A1ea000Y oyidg - §

sy soneuenb moaq paaap NLEUY - |

eyt Bingtoday] ot 12 paroMa 10N - AN

Ry

o 000's 0g

0z %EL'E ovL'L 0Tk 08 %LLL 6011 aujjoseD OHdL

[N IWddY  Qdu% BAISY Odd WuruBiH 3jwimoT 28 % [BAJOU MdS  SMEAMS B Hnsey alijeuy
L095€S onbeg ‘VOEG0S0 ZSINDOUO Q! und ‘Q1UBlD

‘ejeq deid WY 00:61:2 S0/0€/6 :912q) Siskieuy 9B SN SWEMSYD [epeDisal 0LZ.LEY Q) yieg 92950-0$91 Q1 edwes

0 02l 08 %bl b 0 000"t 0% . rrLL 8Ul0seY DL

eny  BurIddY . Odd% [BAJSH Cdy b4 Mo 09y % [BA 94 YIS enjeANdS «_E:_ Hnsey alflelry
_ 2095€S ‘onNbag VOEBOSO ZSINODHO (I uny ' wend

raje( deid NV 00'9%:F S0/0€/6 ‘e1e( SISAleuy BH SN SI-MSYD “mu@u 19} 01ZLE4 1l yoeg 92960-$01 Qi sidwes

odg [omuo)) A1ojeioqe] Uye] UoISSHA 8SOTOGIET Y6 spoafeag
. 9TF60%0 LOPAG HEOAN

LIHOJTE AdVINIAS .Umv Ao put Io[2um SINATTD




#

P

XMW £ mm .mkmmm ]

| O 105=5" ‘_Bm\ﬁ 3::90130 ;8@3 wumtzml\ﬁm .\u:m:_w_SJEW Em:_twikm LE&S mcgczm_i\SD Nmm .mﬂﬁ*
XJ-pad  XIY SN VA GEddIHS
<2\2\>, mdﬁmm >Q©,ﬁ$w 40 me\xu

A
Q:xu_m T Tumpy [ R
ﬁmwm:_smucou UoN Jo [esodsici TN [ :
3 . .“<m0m_m_ﬁ ma&se«m

E LT mwmw LT e "
TR L GRR) N LBy U

Vo ww@&%&%&w ﬁw @wﬁx NG ol t%% %% |

i

RECE Y IRL % b B WK Ty | | | T RIIE
P 3 e HEVE (AU AE E _qmiéw mﬂu AN Bl b ol =f
_ V ; I — E _ mw T wﬁ v

?ﬁ@ ﬁm@?%

S L R T IV R RTITE

“1ayro—8 ! ‘D'O'H 34 tHOBN—9 FOTSeN—p |

. OZI,.%& A4 m>§.<>mwmmxm

LLIBqQINN J8PIQ) BseyDIny

y " owen yalold

H—2:10H—-

.\,,om

é IBIO— | fagn) sseNg—E |
ef mmm”m 0 wlﬁ ;m_ mmm_m Z0 || ‘WOA W STI—01 .
..<O> ju 06 @ 71—8 0g 1 I~/ D9 |w 0059

‘D8 |w 057 ‘2usdieN T 1—+ ’id | 00§—€

fid qu Omm 7 4)d *Je8 ¢/—1 :$3A0D Mmz_ﬁ.wzeu ;

" equinp 100{04g

E;f\ii\rl &m . &m&m> Qx,& :oamw_ Mm:m_
M _3 egA TIXV amge__@_n_ ,
.m.mEh.oﬂ_ oAl mewme_Dmumm UZ_.EOn_mx

I @;;ﬁ .nu:o.cnm.

MMW%@XE»L% . : Mw {Mx?ﬁ f.&%.
ik ,E\» AL mx%%% m g .mm@&ﬁ@(. :

i uw

xmw‘i y VR a0 s_ee_ﬁ_a&_
o :uonuany
| wm Jorsy swmwﬁ, HomImY. -

“ mmzm:xmou_ 9#_50& ) zo_cﬁ_xozhi ao;a |
SR BYO D GIM €0 ALS [ l :
: __%o ﬁm m" @Dm O MH8r L MH¥Z [0 VL

SHIGWIN AYOLYYOSYT
. e . B - LERYS wahom L] mﬁwv wmw&om .
) . . mcmm 12556 VD + EJEDIY. . PEOY PUT 1S9MA 0BG

‘ALl SINoIVIOavT
5{. D HIYON!

ot
i
<
st
ol




- W&K Standard Operating Procedures (SOPs)



 WINZLER & KELLY CONSULTING ENGINEERS

STANDARD OPERATING PROCEDURES
GROUNDWATER LEVEL MEASUREMENTS AND
FREE PHASE HYDROCARBON MEASUREMENTS

I Objective

To establish accepted procedures for detecting free-phase hydrocarbons and measuring
groundwater levels in monitoring wells.

2. Background

- Any time water levels are required to determine the groundwater flow gradient or flow
direction, water levels are collected. Wells are tested for free-phase hydrocarbons prior to

insertion of electronic water level probes or purge pumps the first time a well is sampled
and in any well that has a h1st0ry of free -phase hydrocarbons.

3. Peisonrel Reqm_re‘d and Responsibilities

Project Manager:: The Project Manager (PM) is‘fespdrisibl_e for Ensuﬁng that field
~“personnel have been trained in these procedures and for verifying that water levels have
- been collected in compliance Wiﬂ’l this SOP.

_ Field Techmman The Fleld Technician ; is responszble for comp}ymg with this SOP
including determining if there are free phase hydrocarbons in the well, the thickness (if it
exists) and the stabilized water level in the well.

4. 'Equlpmem Reqmred

~Water level/free phase hydrocarbon indicator probe or pastes
Tape measure
- Water Level Data Form/pencil
“Watch
Disposable gloves
Distilled water
~ Alconox soap
- Containers to hold rinsate water
" Site Safety Plan and Hospital Map
Keys'to wells
Tools to-open wells -

® @ ® © 0 © 9 9 0 @ 'a_

5.  Procedure

After reviewing the Site Safety Plan and determining the type and concentrations of
-contaminants that may be present on site, the field personnel will don the proper level of
personal protection prior to opening any wells.
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Open all monitoring wells to be measured and remove expandable caps. Allow wells to
equilibrate 5 to 15 minutes. Record time and visual observations regarding well access,
condition, security, etc on water level data sheet.

Sa..

Alternative procedure for electronic water-level/free-phase hydrocarbon
indicator

" e Decontaminate probe with potable water and alconox mix. Rinse with distilled

water.

e Lower probe into the well and determine the presence of any free-phase
hydrocarbons. The probe will emit a continuous sound if free product is present.

- If no product is present, the probe will make an oscillating (beeping) sound

when it encounters water. Record the depth of free-phase hydrocarbons on the
water level data sheet. If no free-phase hydrocarbons are present, record the
water depth: DO NOT SUBMERGE THE PROBE THROUGH THE
FLOATING PRODUCT LAYER.

o Gradient calculations shall then be performed by calculation of the groundwater
elevation by:

o GW ELEV = (TOC) - (depth to water).

5b.

e TOC indicates top of casing elevation as surveyed.
o If free-phase hiydrocarbons are indicated, determine the depth to water using a
steel measuring tape and water indicator paste, by the procedure below.

Alternative procedure for product and water indicator pastes

o Décontaminate tape measure.
¢ Place product indicator paste on bottom two feet of tape measure.

- e Lower tape measure into well. Note depth to which the end of the tape is lowered

relative to the point of survey mark on the top of the well casing.
e Withdraw the tape. If paste has changed color, free-phase hydrocarbons are
- present. Calculate depth to the floating layer by:
~  Depthto Product = (depth to which tape lowered into well) - (length of
product indicator paste discoloration).

- @ Remove product indicator paste with paper towel and decontaminate tape

measuye.

. & Apply water indicator paste on bottom two feet of tape measure.

o Lower tape into well. Note depth to which end of tape is lowered.
e Withdraw the tape. Calculate the depth to water by:

. . — Depth to Water = (depth to which tape lowered into well) - (length of water

SOP/LEVELS

indicator paste discoloration).

o Obtain the depth to groundwater level readings from the point of survey mark, or
from the North side of the top of the casing, if no point of survey mark is
present. Readings will be measured to the nearest 0.01 foot. Note time and
readings on water level data sheet.

¢ UUse the same measuring device to measure water levels in all wells to be used in
the gradient calculation.
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» Obtain depth to casing bottom for each well by submerging a tape measure until it
reaches the bottom of the well. Readings will be measured to the nearest 0.01
foot. Note readings on data sheet. If sampling is not going to be completed at
the site, close and lock all wells. ,

e Gradient calculations shall then be conducted by making water depth corrections

. for the presence of free product. First calculate the product thickness:

~  Product Thickness = (Depth to Water) - (Depth to Product).

— Water elevations when free product is present shall then be calculated by:

~ GW ELEV = (TOC) - (Depth to Water) - SGprodue: (Product Thickness).

— On any site where monitoring will occur more than once, a free product
- -sample will be collected and measured for specific gravity (SGproduct). In the
. -absence of the site specific free product specific gravity SGproguct shall be

-assumedto be 0.78.
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~ WINZLER & KELLY CONSULTING ENGENEERS |

' STANDARD OPERATING PROCEDURES
' for
'MONITOR WELL PURGING AND SAMPLING ACTIVITIES

1.0

11

1.2

- Objective

- To sstablish'acc':éptéd procedures for the purging and sampling groundwater from
- monitoring wells, to ensure that representative samples of formation water are collected
- by accepted methods.
| Backgroumi _

To obtain'a representative groundwater sample from monitor wells, it is necessary to

remove (purge) stagnant water from within and near the well prior to sampling. In
general, three to seven casing volumes must be removed from the well prior to sampling,
to provide a representative sample. Wells may be sampled after purging less than the

- minimum three volumes if well recharge rates are beyond reasonable time constraints.

The specific method of well purging will be decided on a case by case basis, or as
required by project specifications.

Personnél'Required and Responsibilities.

 Project Manager: The Project Manager (PM) is responsible for ensuring that field

personnel have been trained in the use of these procedures and for verifying that

-monitoring well purging and sampling activities are performed in compliance with these
“SOP’s. ‘

Field Techmician: The Field Technician is responsible for complying with these SOP’s,

' including the purging and sampling of monitor wells, the safe containerization of

2.0

2.1

extracted waters, the documentation of field procedures, and the handling of samples.

WELL PURGING ACTIVITIES

‘Equipment Required

¢ - Bottom-filling bailer, suction air pump, air-lift pump, gas operated (bladder) pump,
submersible pump, or other pumping device

SOP/LEVELS 1of4 Revised 8/98



e » @ © © @ ©

- pH meter
‘Conductivity/Temperature Meter
‘Water Level Indicator

Well Sampling Data Sheet

Indelible marker

Disposable gloves -

Containers to hold extracted water (as required)

2.2. ~ Purging Procedure

Prior to groundwater sampling, each monitoring well will be purged as described below.
Prior to insertion into each well, all equipment will be either decontaminated (following

- W&K Decontamination procedures) or will be deemed clean or previously unused by the
manufacturer.

]

Open all monitoring wells to be purged and allow to equilibrate 5 to 15 minutes.

Record time and visual observations regarding well access, condition, security, etc. in

- log book.

~Obtain depth to groundwater level readings according to Winzler & Kelly Standard

Operating Procedures for Groundwater Level measurements and Free Phase

- Hydrocarbon Measurements. Record time and readings on the Well Level
- Measurement Data Sheet.

Calculate the volume of standing water in each monitoring well. Record the volume
calculated for each well on the Well Sampling Data Sheet.

- Begin purging the well by removing water from the well and collecting in a calibrated
container (i.e.; 5-gallon bucket marked in 1-gallon increments). The depth, or

interval, from which the water is being purged should be noted on the data sheet.

~Obtain readings of field parameters (pH, conductivity, temperature, and turbidity) and
make visual observations of color/odor/turbidity at selected intervals (i.e., every
“gallon, every five gallons, etc.) throughout the purging process. Depending on the

calculated volume and the expected number of gallons to be purged, a minimum of
five readings should be collected. Record the time, readings, and visual comments on
the Purge Data Sheet.

Continue purging until at least three (minimum) to four well volumes have been
removed and the field parameters stabilize to within:

pH ~=0.1
conductivity  =10%
turbidity ~10%
temperature - =1°

Domnot exceed seven well volumes.

Obtain a final depth to groundwater level measurement prior to collection of the
groundwater sample and note the reading and time on the Well Level Measurement
Data Sheet. Be sure that the measurement probe has been thoroughly decontaminated

_prior to insertion into each well. Note any qualitative comments regarding recharge

rate of each well, and calculate the percent of the original water column that has

recovered at the time of the final depth measurement. It is ideal to attain a minimum
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-0f 80% water level recovery prior to sampling, if time constraints allow. Very slow
-+ recharge rates may not allow purging the minimum three volumes or 80% TECOVETY;
lesser volumes may be used for sampling, as needed and documented.
‘e Collect a groundwater sample following the directions below under Section 3.0.
» Containerize all purge water and decontamination water in 55-gallon drums. Use
~yellow indelible markers (storeroom supply) to label all drums on the side with date,
contents, origin and other pertinent information. Avoid marking the tops of drums
~with black marker, such marks are temporary and will soon fade/rust. Note the
numniber, condition and location of drums on site in the field notes.

30 WELL SAMPLING ACTIVITIES
31 . Equipment Required

" » _Disposable bailer (previously unused) *

“Bottom emptying device (sampling port)
Monofilament niylon line (min 40-1b test)

' Monitor Well Purge & Sample Data Sheets :
Sample containers (preserved, as required) - provided by the laboratory
Sample labels.

- Indelible marker

_Disposal gloves

- Decontamination soap (Alconox)-

e . Distilled water for equipment decontamination.

® @ 6 © o o

* A variety of sampling techniques are available for the collection of groundwater
-samples. Except where otherwise required, W&K only utilizes disposable
polyethylene bailers to collect groundwater samples.

_ 3.2, ‘Sampling Procedure

Prior to collecting a groundwater sample from a monitoring well, each well must be
properly purged in accordance with W&K's SOP for Monitoring Well Purging Activities
{See Section 2.0 above), including the measurement of the final water level and
documentation of recharge.

®  Water from the desired screen interval will be collected by lowering the previously

- unused disposable, polyethylene, bottom-filling bailer into the well.

®  When bailer is completely full, carefully retract the bailer from the well casing.

e Usinga previously unused, new, bottom-emptying device, to minimize agitation of

- the water, transfer the water from the bailer to the sample containers.

e~ When sampling for volatile constituents (VOA’s), the water samples will be collected
in 40-ml glass vials (preserved as required by the analyses requested). Precautions
will be taken to prevent capturing air bubbles in the vials.
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e Upon filling, each vial will be immediately capped with a Teflon septum and plastic
‘screw cap. The vial will be checked for air bubbles by inverting and gently tapping
_the vial. If any bubbles are visible, the vial will be refilled and confirmed to be free of

any air bubbles.

e At a minimum, all samples will be labeled with the following information:

Sample ID Date and Time Sample Collected
Location Sampler's Initials
Project Number Analyses Requested

e - Sample information will be documented on the Chain-of-Custody form.
o All samples will be placed in an ice chest, chilled to a temperature of 4°C. The ice
chest will remain in the custody of the sampler until it is transferred to the courier
© “service for delivery at the analytical laboratory for analyses. Any and all transfer of
‘sample custody must be documented on the Chain-of-Custody form with the name,
signature, affiliation, date and time of the persons releasing and receiving custody of
. the samples. _
o Upon completion of the sampling activities, cach well shall be closed and secured by
- replacing the well cap and securing the Iock.
‘e - Dispose of gloves, bailers, bottom-emptying devices, and bailing line after each use.
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WINZLER & KELLY ‘

DATA SHEET

PRESERVED LITERS

ATIVE FOR METALS:

500 ml PLASTIC BOTTLE WITH PRESERVAT

FILTERED

OTHZR

COMMENTS:

T 13 07
'ﬂf%m@ﬁ (¢ 3o

FORMSWELL SMPL

CONSULTING ENGINEERS WELL SAMPLING
PROJECT NAME: (g5 i lodrn PROJECT DATE: \zolog
PROJECT NUMSER. T3 oy SAMPLER: Lesirt,
WELL DESIGNATION: P10 SAMPLE NUMBER: A b s D
CONDITION OF WELL HEADNAULTICAP 2 LOGK-
A TOP OF CASING ELEVATION:
B. DEPTHTO GROUNDWATER fintial;  (4.22-
C.  DEPTHOF WELL:  MEASURED 20 .25
D.  HEIGHT OF WATER COLUMN (C-B): .33
E.  GROUNDWATER ELEVATION (A-B):
CASING DIAMETER: o / cy 3- OTHER
CALCULATED WELL VOLUME: Dx v . .33 063 - [.v.3 ""“ Y
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WINZLER & KELLY = | |
CONSULTING ENGINEERS . WELL SAMPLING DATA SHEET

SAMPLER TYPE: TEFLON BAILER ACRYLIC BAILER

SAMPLES COLLECTED: PRESERVED VOA'S = UNPRESERVED VOA'S

PROJECT Nauz: Missimlate PROJECT DATE, |26 fos
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WELL DESIGNATION: /AW ~3 SAMPLE NUMBER. Mu) -
CONDITION OF weLL HEADNVAULT/CAP & 100K
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B.  DEPTH 7O GROUNDWAT=R (initizl): & -4
C.  DEPTHOF WELL: MEASURED 6.5 7
D. HEIGHT OF WATER cOLUIN B (2.4
E. GROUNDWATER ELEVATION (A-B):
CASING DIAMETZR: - o 3 ‘ < OTHER
CALCULATED WELL VOLUME: D x v . 12:4% - \e3 = 2.0 L4 - s ...
Volums (V) of 2~ wall ~ 0,163 palm <
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PURGED VOLUMES _ pH r OR *C) (mmhosicm or {(NTUpr
4 _ pmhasiom visual}
P49 | pdoQ | = 575 (2.4 A sl clps,
0953 | X9 e 152(] (a5 234 e 2
(o0 | 40 2.0 | Sl (6.8 - Z51 clonel 4
ool | 5.0 2.5 S22 | jez 2\0 clooly
o | 55 225 |s.a3 (epd zog clowd
ﬂ 1
o2 | ¢ 30 |5de | lpb 20 o,
| I ) |
RECHARGE RATE (qualiative): g i

DISPOSABLE BAILER

PRESERVED LITERS UNPRESERVED LITERS
500 ml PLASTIC BOTTLE WITH PRESERVATIVE FOR METALS;
- FILTERED UNFILTERED

- OTHER

ENTS- _ . {
COMMENTS: . . % 5 ‘
V. bader O 55 ~60s

! 55%% ® 'éﬁ‘{ZO2

FORMSWELL Smp




WINZLER & KELLY .. ' R
- VVELL.SA&JPLHQGIJATA;SPHEET

CONSULTING ENGINEERS

PROJECT naz: Mission Lad?y PRoJECT DaTE:  4(22 (C’ S
PROJECT NUMSER. 241319 SAMPLER: LesTex,
WELL DESIGNATION: LAV -\ SAMPLE NUMBER: __ ¢ «u{ [

CONDITION OF WELL HEADNVAULT/ICAP & LOCK:

A TOP OF CASING ELEVATION:

B. DEPTHTO GROUNDWATER (inifall: §4 1

C.  DEPTH OF WELL- MEASURED \2. 46
D.  HEIGHT OF WATER COLUMN (C-B) (o5

GROUNDWATER ELEVATION (a-B):

u//l e "
P} ey

CASING DIAMETER: - o OTHER
CALCULATED WELL VOLUME: DX v . (4.95 - (43~ .2, = . 1<
Volume (V) of 2° wall - 0,183 gar / <
Volume (V) of 4= well - p.as2 pavn
oDOR v~ skzEn_Med FLOATING PRODUCT THICKNESS
‘ .
PUMP TYPE: POLY BALEZR STAINLESS BAILER
ELECTRIC OTHER
PUMP DEPTH:
TIME GALLONS ND. OF WELL TEMPERATURE CONDUCTIVITY | Tummpmy |
PUREED YOLUMES pH (r OR °C) {mmhos/em or (NTU or
umhas/om visual}
W% INEL T = 5o T s 279 Wslem | cloan
E‘{ Ho l A O Y0 502 2S Z@g/yg(cm d&*b{g{cf
b | 4. 1. 6o 5 o8 \2.8 - 96{\/()5(% c_lawiz
Uss | &o =78 497 | 19,2 B&H pslem | Fovbi
Us4 1 g5 1287 |Gas 4.0 BENpsfen | ol
BV ) 2.\ |5 .00 1&.8 B0 pefeam i
| | ‘

RECHARGE RATE {qualiative):

SAMPLER TYPE: ACRYLIC BAILER

=

"TEFLON BAILER

PRESERVED VOA'S UNPRESERVED VOA'S

DISPOSABLE BAILER ‘/

SAMPLES COLLECTED:

PRESERVED LITERS UNPRESERVED LITERS

e e

500 ml PLASTIC BOTTLE WITH PRESEF{VATWE FOR METALS:
FILTERED UNFILTERED
OTHER.
COMMENTS: . o
. = . T+

: fz@;{ﬂé'é 1440

FORMS‘{WELLSMPL_



WINZLER & KELLY
CONSULTING ENGINEERS

v

WELL SAMPLING DATA SHEET

SAMPLES COLLECTED:

COMMENTS:

FORMSWELLSMPL,

PRESERVED vOA'S 3

PRESERVED LITERS

SDO mf PLASTIC BOTTLE WITH PRE

FILTERED

CTHER

TD. = Izsg

5{%@ (o

UNPRESERVED VOA'S

o
PROJECT NAME: - Mession Cade PROJECT DATE: ?/’I 26fos
PROJECT NUMEER: T BFe) . SAMPLER: b Steq
WELL DESIGNATION: M- | SAMPLE NUMBER: A e ]
~ CONDITION OF WELL HEADNVAULT/CAP & LOCK:
A TOP OF CASING ELEVATION:
B. DEPTHTO GROUNDWATER (nital); | 1-“t5 _
C.  DEPTH OF WELL: MZASURED 24-51
D.  HEIGHT OF WATER COLUMN (C-B): (3 .00
E. GROUNDWATER ELEVATION (4-Bi
CASING DIAMETER: o~ v’ 3 4 OTHER
CALCULATED WELL VOLUME: DXV o 1106 . &3> 232 - G
Volume (V) of 2° wall - 0.153 gair -
Volume [V} of 4* well - p.g53 calm
obor__Yes SKIzZy MO FLOATING PRODUCT THICKNZSS
PUMP TYpE- POLY BALLER STAINLESS BAILER
ELECTRIC OTHER
PUMP DEPTH-
TIME GALLONS | NO.OF wELL TEMPSRATURE CONDUCTIVITY | TURBIDITY
PURZED VOLUMES BH {fF SR *C) {ramhos/em or (NTU or
imhos/cm visual)
Zid  owdbee | — | S.25 18.5 (U7 s [eon Aewn
1226 | 2.0 {9 469 (7.3 [ St | chzma
2361 .0 | 7.8 Cotl 1A - | |18wefem | hise
(295 ] 5.5 | = 3| .8 (2 pslem | trbol
(2230 | o | 2.4 A Lo L4 prler. ‘
e - .
(255 | (.5 N 4.55 1.0 (39 ps(emn | «
I : !
RECHARGE BATE {qualiiative):
SAMPLER TYPE: TEFLON BAILER ACRYLIC BAILER DISPOSABLE BAILER v’

UNPRESERVED LITERS
SERVATIVE FOR METALS:
UNFILTERED




WINZLER S KELLY

ol ER e s ELLY 633 Third Street, Eureka, CA 95501-0417
- | - | - (707)443-8326/ FAX (707) 444-8330
By (=S¢ pae )20 [Qﬁ clent__Missipa ladin Sheet No, of

JobNo, _T51BI%ef . 05p

Subjact 3 QM /W"-‘f /L‘(."U"Gfr ("(‘U"iﬁl M(’U"(?/)

W‘% J 5(@@ /jo—a
0?@54 ;.D'\T:@as R_Q_, 3‘{\)1”‘; =

Do gn'&ehfaff'__' 2 Lo @;;}Q Haf}) |
J o _ ‘E' 152,.)(( C docon Hao )

_ .\//'Z-jf}_,(\ @U(}é]&-ﬁaa>
I dU 5ol
3 Qm‘ﬂ‘f’- CM i cws;\ea(>
@05“’”'.-34:70. | :o.Fev;l MN5

'(4(:3:5; /4/ sg m!@u levels
ﬁcw@' | w::e,k?\ s

| .{30 ﬁg;ﬁ'/(ﬂ O(‘zf %r&/

Q/ZQ &MQ @)@_56
0qfo @P@“ "")“”Q% @\ m‘”’/wj



'IA:: O: 'HN :Ei . EI;Y; - 633Third Street, Eureka, CA 95501-0417
o o (707) 443-8326 / FAX (707) 444-8330

By €5¢  pae %lznles Client. B St
sueet ___(Assin (o~

Sheet No. of

JobNo. THiB%01.058

2945 - 300 W}g well s

5‘(\3 %?u(’bg' WQ:JCM ‘313 erspo;{,O_ C\Fuwt—o o

MW Al
o Mw?-ﬂ m‘z,a_g;_ EP I
| /i&w-—v—’i Mc&o

|5 525 | g“e.c,u/& w&@, Ax%
156‘5 MW/\ . S“%M/V@n d‘p fa/é
! 5% 6 S@Cu-re, \ﬁc?[)o‘saﬁ, a@)uw_;

;:;@55 @;&vm - %m_



